The expression of epidermal lipoxygenases and transglutaminase-1 is perturbed by NIPAL4 mutations: indications of a common metabolic pathway essential for skin barrier homeostasis.
Autosomal recessive congenital ichthyosis (ARCI) is a heterogeneous group of skin barrier diseases due inter alia to mutations in transglutaminase-1 (TGM1), in lipoxygenases (LOXs) of the hepoxilin pathway, and in ichthyin, a putative Mg(2+) transporter encoded by the NIPAL4 gene. In search of a common pathogenic pathway for ARCI, we investigated the epidermal expression of TGM1, 12R-LOX, eLOX-3, and ichthyin in skin biopsies from four healthy controls and nine patients with ARCI. In healthy skin, TGM1, ichthyin, and the LOX enzymes were predominantly expressed in the upper epidermis where colocalization signals could also be demonstrated by in situ proximity ligation assay. In patients with ALOX12B mutations and abnormal 12R-LOX expression, the colocalization signal for eLOX-3 and TGM1 was increased 4-fold. In contrast, patients with NIPAL4 mutations and abnormal ichthyin expression showed increased 12R-LOX and eLOX-3 staining and a colocalization signal of these LOXs that was three times the normal intensity. Treatment of these patients with a retinoid-mimetic drug, liarozole, normalized the expression of 12R-LOX and attenuated the colocalization signal. Altogether, our data indicate that ichthyin and TGM1 are functionally closely related in the lipid processing and that this metabolic pathway can be modified by retinoids.